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Abstract 
 
Mathematics self-
socio-demographical indicators. The study examines the 9th -concept and its connection with 
tems) of internet survey and was 
conducted for the 9th grade students (N=3077). Mathematics self-concept differs according to education program, nationality, 
gender of a student and place of living.  
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Introduction 
According to humanist notions there exists the relationship between individual general self-concept which is 
considered to be the central aspect of personality (Rogers, 1982) and human behaviours (Maslow, 1954; Rogers, 
1982) and in notions of self motivation theory there is a strong link between individual specific self-concept and 
performance in a particular academic area (Bandura, 1986; Marsh&Hau, 2003). 
Academic self-concept is defined as self-perceived beliefs about their traits and attributes and feelings about 
themselves as well as confidence levels about their competence in a particular subject area (Wang & Lin, 2008). 
Academic self-concept influences motivation, determines task choice and helps to predict future activity choices 
(Eccles et al.,1983; Eccles & Wigfield, 1995).  
Numerous studies have revealed consistent, domain-specific (especially in mathematics) gender differences in 
self-concept. In literature mainly are described numerous reasons for these differences: gender-role stereotypes and 
-value theory proposes that also such 
contextual factors as cultural context, education systems influence mathematics self-concept (Nagy et al., 2008). 
There have been numerous researches which examined mathematics self-concept differences between boys and 
girls. Nagy et al. (2010) examined mathematics self-concept across grades 7-9 in Australia (N=1333), the United 
States (N=2443), Germany (N=4688) and found gender differences in favor of boys but there were no differences 
according to cultural settings. The same results concerning gender differences were provided by other studies (Kelly 
& Jordan, 1990; Dai, 2001; Akande, 1997). 
There could be several explanations why students from provincial towns and country have more positive self-
concept in mathematics. They feel more like individualities in classroom because there are not so many students in a 
class, the teacher can approach individually each student and help him/her. However, in some studies, for example, 
(Young, 1998) the results showed no difference between mathematics self-concept of rural and urban students. 
The aim of the research was to compare mathematics self-concept between boys and girls, between students from 
school with general education program and schools with education programs for minorities and to see whether there 
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exists any difference in mathematics self-concept of students from towns and students from country or provincial 
towns.  
 
Instruments 
-cognitive skills. Five items from this scale were taken directly from PISA 
2003- the other five items were piloted with Singaporean students in late 2009. The statements are presented in 
Table 1. There are given four options for each statement: 1-strongly disagree; 2- disagree; 3- agree; 4  strongly 
agree. 
Table 1.Factor Loadings  for  the Two Factor Model of the Mathematics Self-Concept. 
 Statements F1 F2 
(1) I learn Mathematics quickly 0.758  
(2) In my Mathematics class, I understand even the most difficult work 0.731  
(3) I get good marks in Mathematics 0.711  
(4) I am just not good at Mathematics  0.798 
(5) I have always believed that Mathematics is one of my best subjects 0.679  
(6) I usually do well in Mathematics 0.735  
(7) I can do almost all the work in Mathematics class if I do not give up 0.686  
(8) Even if the work in Mathematics is hard, I can learn it 0.669  
(9) Mathematics is harder for me than for many of my classmates  0.865 
(10) I am sure I can learn the skills taught in Mathematics class well 0.699  
 Explained variance after rotation (%) 41% 19% 
  0.877 0.677 
 Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.929 
 
factor was performed according to scheme: selection of factors with principal component method and subsequent 
Varimax-rotation (Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser 
Normalization). 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy is equivalent to 0.929, that indicates the usefulness of factor 
analysis to analyze the structure of the questionnaire. The factor analysis allowed to confirm two-factor structure of 
mathematics self-concept (MSF).  F1 - positive mathematics self-concept (statements: 1, 2, 3, 5, 6, 7, 8, 10) and F2 - 
negative mathematics self-concept (statements: 4 and 9).  
Table 1 reflects what percentage of summary variance explains each of MSF factors. Highest percentage of the 
summary variance (41%) is explained with F1 factor. F2 factor explains 19% of summary variance. 
F1 and F2 aggregated indices can be gained through summarization of corresponding indicator. For better 
understanding and further interpretation the standardization of factor assessment is essential. Standard values are 
divided according to normal division with zero average and variance equal to 1. 
Sample  
The research took place in autumn 2010, in the first semester of academic year 2010/2011 and participation in 
this research was voluntary. The 9th grade students (N=3077) from schools of Latvia participated in the study. The 
information about the sample is summarized in Table 2.  
Table 2.Socio-demographic information about the research sample of students 
Socio-demographic information Frequency N (%) 
Educational program 
General 2580 (84%) 
Minorities 497 (16%) 
Gender 
Girls 1598 (52%) 
Boys 1479 (48%) 
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Urbanization Towns 1636 (53%) Provincial  1441 (47%) 
 
As we can see from the Table 2, most of the students who took part in the research come from schools with 
general education program, the number of boys and girls are almost evenly distributed as well as the number of 
students who come from towns and those from provincial towns and country.  
 
Findings 
 
   
 
(8) Even if the work in 
Mathematics is hard, I can learn it 
(4) I am just not good at 
Mathematics 
(9) Mathematics is harder for me 
than for many of my classmates 
Figure 1. Results of the evaluation of statements 8, 4, 9 scale MSC. 
It means that grade 9 students in Latvia tend to agree that they are not good at mathematics and it is hard for 
them. 
 
 
 
Figure 2. s self-concept according to education program. 
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When we compare arithmetical means of factors it is seen that students who study in schools for minorities have 
more positive mathematical self-concept than students from schools with general education programs and these 
differences are statistically significant (t-test for Equality of Means, p<0.001). 
 
 
Figure 3. -concept according to gender. 
Students who come from provincial towns and country definitely have more positive self-concept in 
mathematics. (t-test for Equality of Means, p<0.001 for F1, p=0.83 for F2). 
 
 
 
 
Figure 4 -concept according to place of living. 
We can conclude that grade 9 boys in Latvia are more confident about their proficiency in mathematics because 
they have higher arithmetical means in statements defining positive self concept, and these differences are 
statistically significant. The boys also have a little bit higher scores in statements about negative mathematics self-
concept, but these differences were not statistically significant (t-test for Equality of Means, p<0.001 for F1, 
p=0.339 for F2). 
 
Discussion 
 
In many researches it is spoken about influe -concept, 
including differences in educational systems and programs (Nagy et.al.,2008). Differences in self-concept between 
students from different education programs could be explained not only with influence of program realized at 
schools but also with nationality characteristics, because in schools for minorities mainly study Russians, 
Belarusian, Ukrainians, Polish and other nationalities which have different mentality than Latvians 
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Differences in mathematics self-concept of grade 9 students in Latvia according to place of living and education 
program could be explained by influence of cultural and contextual factors, but gender differences could be 
explained with the help of gender intensification theory (Hill &Lynch, 1983) that suggests that young people try to 
fit gender-role stereotypes. 
 
References 
 
Akande, A. (1997). The Perception of Ability Scale for Students (PASS) in Africa and New Zealand. School Psychology International, 18, 179-
189. 
Bandura, A. (1989). Self-regulation of motivation and action through internal standards and  
goals system. In A. Pervin (Ed.), Goal concepts in personality and social psychology (pp. 19-85). Hillsdale, NJ: Lawrence Erlbaum Associates. 
Dai, D. Y. (2001). A comparison of gender differences in academic self-concept and motivation between high-ability and average Chinese 
adolescents. Journal of Secondary Gifted Education, 13, 22-31. 
Eccles, J. S., Adler, T. F., Futterman, R., Goff, S. B., Kaczala, C. M., Meece, J. L., et al. (1983). Expectancies, values, and academic behaviors. In 
J. T. Spence (Ed.), Achievement and achievement motivation (pp. 75-146). San Francisco: W. H. Freeman. 
Eccles, J. S., & Wigfield, A. (1995). In the mind of the actor: The structure of adolescents' achievement task values and expectancy-related 
beliefs. Personality and Social Psychology Bulletin, 21, 215-225. 
Fredricks, J. A., & Eccles, J. S. (2002). Children's competence and value beliefs from childhood through adolescence: Growth trajectories in two 
male-sex-typed domains. Developmental Psychology, 38, 519-533. 
Hill, J. P., & Lynch, M. E. (1983). The intensification of gender-related role expectations during early adolescence. In J. Brooks-Gunn & A. C. 
Petersen (Eds.), Girls at puberty (pp. 201-228). New York: Plenum. 
Kelly, K. R., & Jordan, L. K. (1990). Effects of academic achievement and gender on academic and social self-concept: A replication study. 
Journal of Counseling & Development, 69, 173-177. 
Maslow, A. H. (1954). Motivation and personality. New York, NY: Harper & Row. 
Marsh, H. W., & Hau, K.-T. (2003). Big-fish-small-pond effect on academic self-concept  
American Psychologist, 58(5), 364-376. 
Nagy, G., Garrett, J., Trautwein, U., Cortina, K. S., Baumert, J., & Eccles, J. (2008). Gendered high school course selection as a precursor of 
gendered occupational careers: The mediating role of self-concept and intrinsic value. In H. M. G. Watt & J. S. Eccles (Eds.), Gendered 
occupational outcomes: Longitudinal assessments of individual, social, and cultural influences (pp. 115-143). Washington, DC: American 
Psychological Association. 
 Self-concept in 
Relation to Gender: Different Countires, Different Trajectories? Journal of Research on Adolescence, 20 (2)., 482-506. 
Rogers, C. (1982). Freedom to learn in the eighties. Columbus, OH: Merill. 
Wang, J. & Lin, E. (2008). Re-examining the Self-Concept and Mathematics Achievement Relationship using Comparative Studies. 11th 
International Congress on Mathematical Education http://dg.icme11.org/tsg/show/15#inner-documents. 
Young, D.J. (1998). Ambition, Self-Concept, and Achievement: A Structural Equation model for comparing Rural and Urban students. Journal of 
Research in Rural Education 14 (1), 34-44. 
 
